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(54) ANTIDAZZLE FILM AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a film having high 
antidazzle property, sharpness of a transmitted image 
and transmittance for light (transmittance for all rays) 
and having high preventing property for reflection of 
external light by specifying the particle size of light- 
transmitting fine particles, the difference in the 
refractive index between the light-transmitting fine 
particles and a light-transmitting resin, the surface 
roughness of a light-diffusing resin film, and the like. 
SOLUTION: The film consists of a light-diffusing resin 
film having non-aggregating light-transmitting fine 
particles dispersed in a light— transmitting resin. The 
particle size of the light-transmitting fine particles 
ranges from 1.0 to 5.0 ^m, the difference in the 
refractive index for light between the light—transmitting 
fine particles and the light-transmitting resin ranges 0.05 
to 0.15, the proportion of the light-transmitting fine 
particles to 100 pts.wt. of the light-transmitting resin 
ranges from 5 to 30 pts.wt, and the surface roughness 

of the light-diffusing resin film is represented by 0.12 to 0.30 center line average height and 1.0 
to 2.9 ten-point average roughness. For example, the antidazzle film 1 essentially has a 
laminator structure formed by laminating the light-diffusing resin film 3 on a transparent base 
body 2. The light-diffusing resin film 3 contains light-transmitting fine particles 4 inside and has 
fine recesses and projections 5 on the surface. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]lt comprises at least a light diffusibility resin layer which cohesionless translucency 
particles distributed to translucency resin, An addition of said translucency particle [ as 
opposed to / particle diameter / of said translucency particle / 0.05 to 0.15 and said 
translucency resin 100 weight section in a difference of a rate of optical refraction of 1.0-5.0 
micrometers and said translucency particle and a rate of optical refraction of said 
translucency resin ] Five to 30 weight section, And an anti-glare film to which surface 
roughness of said light diffusibility resin layer is characterized by expressing 0.12 to 0.30, 
and ten-point average surface roughness (Rz) with 1 .0-2.9 for the centerline average height 
(Ra). 

[Claim 2]The anti-glare film according to claim 1, wherein said light diffusibility resin layer is 
laminated on a transparent base material. 

[Claim 3]The anti-glare film according to claim 1 or 2, wherein thickness of said light 
diffusibility resin layer is 1 to 3 times the particle diameter of said translucency particle. 
[Claim 4]claims 1-3 to which picture color definition is characterized by 80-300, and being 
reflected and lump tightness being 5-70 — either — an anti-glare film of a statement. 
[Claim 5]claims 1-4 to which said translucency resin is characterized by ionizing radiation 
hardening resin hardening - either - an anti-glare film of a statement. 
[Claim 6]lt consists of a good solvent and a poor solvent to cohesionless translucency 
particles, translucency resin, and said translucency resin, Loadings of each ingredient [ as 
opposed to / particle diameter / of said translucency particle / 0.05 to 0.15 and said 
translucency resin 100 weight section in a difference of a rate of optical refraction of 1.0-5.0 
micrometers and said translucency particle and a rate of optical refraction of said 
translucency resin ], A solvent with which said translucency particle aligned five to 30 
weight section, said good solvent, and said poor solvent 20 to 1000 weight section, And 
after a weight section ratio of said good solvent and said poor solvent applies on a coated 
substrate using a coating composition which are 100 / 20 - 100/70, when it performs 
desiccation and a weight ratio of a good solvent to said translucency resin decreases, A 

http://www4.ipdl. inpit.go.jp/cgi-bin/tran_we^ 2/2/2009 



JP,2000-338310,A [CLAIMS] 



Page 2 of 2 



manufacturing method of an anti-glare film making it solidify, making said translucency 
particle and translucency resin gel, and making a paint film surface produce unevenness. 
[Claim 7]A manufacturing method of the anti-glare film according to claim 6 using what 
chosen from the following combination as translucency resin, and a good solvent and a 
poor solvent; Acrylate resin, As a good solvent to acrylate resin, toluene, methyl ethyl 
ketone, As ethyl acetate, n-butyl acetate or cyclohexanone, and a poor solvent, 
combination of methanol, ethanol, n-butanol, or isopropanol, and cellulose type resin, As a 
good solvent to cellulose type resin, by ethyl acetate, n-butyl acetate, acetone, or 
cyclohexanone. As a poor solvent, and combination of methanol, ethanol, n-butanol, or 
isopropanol and an epoxy resin, As a good solvent to an epoxy resin, methanol/toluene ("/" 
means mixing.), Ethanol/xylene, methyl ethyl ketone, ethyl acetate, n-butyl acetate, As 
methyl isobutyl ketone and a poor solvent, as a good solvent to toluene, xylene, 
cyclohexanone or combination of cyclopentane, urea melamine resin, and urea melamine 
resin Or ethyl acetate, n-butyl acetate, n-butanol, As n-hexyl alcohol and a poor solvent, 
toluene or combination of xylene, Or methanol or ethanol should put together as a good 
solvent to urethane resin and urethane resin as ethyl acetate, n-butyl acetate or methyl 
ethyl ketone, and a poor solvent. 

[Claim 8]A manufacturing method of the anti-glare film according to claim 6 or 7 drying at 
temperature of 20-100 **. 

[Claim 9]claims 6-8 which said translucency resin is ionizing radiation hardening resin, and 
are characterized by irradiating with ionizing radiation and carrying out bridge construction 
hardening of said coat after making a paint film surface produce unevenness - either — a 
manufacturing method of an anti-glare film of a statement. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]this invention is arranged in the front face of a CRT display or a liquid 
crystal display, diffuses the light which advances into these displays from the exterior, and 
relates to the anti-glare film which boils and twists the role which lessens dazzle. 
[0002] 

[Description of the Prior Art]ln a CRT display, by colliding with the fluorescent substance 
which has the accelerated electron inside front glass, and giving energy, a fluorescent 
substance emits light and red and a green and blue light are usually emitted to the front- 
face side. In the liquid crystal display, since it is illuminated from the back in order to 
improve the visibility of a liquid crystal image although the liquid crystal itself does not emit 
light, if it sees as the whole display, light has been emitted toward the front face. When 
using a display indoors, since a screen will become dazzling and a fluorescent lamp will be 
reflected if the light of the lighting of a fluorescent lamp etc. enters into a display surface 
and the light reflects, Hitoshi Monju's recognition becomes difficult. 
[0003]The anti-glare film which applied the plastic paint containing silica and formed the 
light diffusibility layer on the transparent substrate film is arranged in the front face of a 
display, the outdoor daylight leading to dazzle is diffused, and softening the dazzle of a 
screen has already been performed. What gave unevenness to the conventional anti-glare 
film on the surface of the light diffusibility layer by condensation of particles, such as 
cohesiveness silica, After using the allocated type film which had unevenness in the thing 
which added the resin beads of bigger particle diameter than the thickness of a coat, and 
gave unevenness to the surface, or the surface, laminating in the paint film surface which is 
not solidified and transferring uneven shape, there are some etc. which removed and 
obtained the allocated type film. All have light diffusibility and show a certain amount of anti- 
glare effect, and also since it is thin film state, it is easy to apply to a display. However, 
when the light emitted from the display mentioned above toward the front face to this anti- 
glare film penetrates, the sparkling brightness which is called **** and others (scintillation) 
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to a film surface occurs, and there is a problem to which the visibility of display **** falls. As 
performance of the anti-glare film arranged and used for the front face of a display, ** The 
transmissivity (= total light transmittance) of ** light is [ that field ** tightness is high, that ** 
picture color definition is high ] high, And it had ** light diffusibility, and a thing with high 
(outdoor daylight acid resistibility (reflected lump tightness), such as = fluorescent lamp, is 
high) anti-dazzle property is important, and there was nothing that fills these [ all ] in the 
conventional anti-glare film. 
[0004] 

[Problem(s) to be Solved by the lnvention]This invention makes it a technical problem to 
provide ** side ** tightness, ** transmission image color definition, ** total light 
transmittance, an anti-glare film it is ** Reflected, and lump tightness is high, and fulfills any 
point, and a manufacturing method for the same, without changing substantially the shape 
of the conventional thin film state which was described above. 
[0005] 

[Means for Solving the Problem]Although a point which applies plastic paint which 
distributed particles in this invention, and forms an anti-glare film is common in the former, 
A thing of specific particle diameter is used as cohesionless particles added in resin, Set 
refractive index difference of resin and particles to 0.05-0.15, and it paint-izes, using a good 
solvent and a poor solvent of resin as a solvent, Apply this paint on a base film and it was 
made to dry, particles and resin gelled in an operation of a poor solvent as good solvents in 
a coat at the time of desiccation decreased in number, and it became clear generating good 
unevenness and by obtaining by doing in this way that many character required of a 
diffusibility film was filled. 

[0006]The 1st invention comprises at least a light diffusibility resin layer which cohesionless 
translucency particles distributed to translucency resin, An addition of said translucency 
particle [ as opposed to / particle diameter / of said translucency particle / 0.05 to 0.15 and 
said translucency resin 100 weight section in a difference of a rate of optical refraction of 
1 .0-5.0 micrometers and said translucency particle and a rate of optical refraction of said 
translucency resin ] Five to 30 weight section, And surface roughness of said light 
diffusibility resin layer is related with an anti-glare film, wherein 0.12 to 0.30 and ten-point 
average surface roughness (Rz) are expressed with 1.0-2.9 for the centerline average 
height (Ra). In addition to the 1st effect of the invention, the 2nd invention relates to an anti- 
glare film, wherein said light diffusibility resin layer is laminated on a transparent base 
material. The 3rd invention relates to the anti-glare film according to claim 1 or 2, wherein 
thickness of said light diffusibility resin layer of the 1st invention or the 2nd invention is 1 to 
3 times the particle diameter of said translucency particle. The 3rd invention relates to an 
anti-glare film of a statement, wherein thickness of said light diffusibility resin layer is 1 to 3 
times the particle diameter of said translucency particle in the 1st invention or invention of 
the 2nd. The 4th invention relates to 80-300, and an anti-glare film to which it is reflected 
and picture color definition is characterized by lump tightness being 5-70 in an invention or 
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the 2nd invention of the 1st. The 5th invention relates to an anti-glare film to which said 
translucency resin is characterized by ionizing radiation hardening resin hardening in the 
1st - the 4th one of inventions. The 6th invention consists of a good solvent and a poor 
solvent to cohesionless translucency particles, translucency resin, and said translucency 
resin, Loadings of each ingredient [ as opposed to / particle diameter / of said translucency 
particle / 0.05 to 0.15 and said translucency resin 100 weight section in a difference of a 
rate of optical refraction of 1.0-5.0 micrometers and said translucency particle and a rate of 
optical refraction of said translucency resin ], A solvent with which said translucency particle 
aligned five to 30 weight section, said good solvent, and said poor solvent 20 to 1000 
weight section, And after a weight section ratio of said good solvent and said poor solvent 
applies on a coated substrate using a coating composition which are 100 / 20 - 100/70, 
when it performs desiccation and a weight ratio of a good solvent to said translucency resin 
decreases, It is related with a manufacturing method of an anti-glare film making it solidify, 
making said translucency particle and translucency resin gel, and making a paint film 
surface produce unevenness. In the 6th invention, the 7th invention as translucency resin, 
and a good solvent and a poor solvent, ; acrylate resin which is a thing about a 
manufacturing method of an anti-glare film using what chosen from the following 
combination, As a good solvent to acrylate resin, toluene, methyl ethyl ketone, As ethyl 
acetate, n-butyl acetate or cyclohexanone, and a poor solvent, combination of methanol, 
ethanol, n-butanol, or isopropanol, and cellulose type resin, As a good solvent to cellulose 
type resin, by ethyl acetate, n-butyl acetate, acetone, or cyclohexanone. As a poor solvent, 
and combination of methanol, ethanol, n-butanol, or isopropanol and an epoxy resin, As a 
good solvent to an epoxy resin, methanol/toluene ("/" means mixing.), Ethanol/xylene, 
methyl ethyl ketone, ethyl acetate, n-butyl acetate, As methyl isobutyl ketone and a poor 
solvent, as a good solvent to toluene, xylene, cyclohexanone or combination of 
cyclopentane, urea melamine resin, and urea melamine resin Or ethyl acetate, As n-butyl 
acetate, n-butanol, n-hexyl alcohol, and a poor solvent, toluene or combination of xylene, 
Or methanol or ethanol should put together as a good solvent to urethane resin and 
urethane resin as ethyl acetate, n-butyl acetate or methyl ethyl ketone, and a poor solvent. 
The 8th invention relates to a manufacturing method of an anti-glare film drying at 
temperature of 20-100 ** in the 6th or the 7th. In the 6th thru/or the 8th invention, said 
translucency resin is ionizing radiation hardening resin, and after the 9th invention makes a 
paint film surface produce unevenness, it irradiates with ionizing radiation and relates to a 
manufacturing method of an anti-glare film carrying out bridge construction hardening of 
said coat. 
[0007] 

[Embodiment of the lnvention]lf the mode of operation of this invention is explained quoting 
drawing 1 , the anti-glare film 1 of this invention has fundamentally the laminated structure 
by which the light diffusibility resin layer 3 was laminated on the transparent base material 
2. And the light diffusibility resin layer 3 contains the translucency particles 4 inside, and 
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has the detailed unevenness 5 on the surface. Since it becomes a candidate for spreading 
when forming the light diffusibility resin layer 3 by paint, the transparent base material 2 is 
required when the most, but. After not using the transparent base material 2, but preparing 
the substrate which has a mold-release characteristic instead, applying to the surface and 
forming the light diffusibility resin layer 3, according to the casting method to remove, the 
independent light diffusibility resin layer 3 without the transparent base material 2 can also 
be obtained. 

[0008]A solvent (the good solvent, the poor solvent), desiccation, etc. which are used for it 
when manufacturing the compounding ratio of a raw material and a raw material and the 
surface roughness of an anti-glare film which constitute the anti-glare film of this invention, 
and the anti-glare film of an invention to below are explained one by one. 
[0009]According to the translucency resin explained below and the rate of optical refraction 
being very near, the cohesionless translucency particles which constitute the anti-glare film 
of this invention have transparency, when it distributes in translucency resin, and as particle 
diameter of translucency particles, their thing of the range of 1 .0-5.0 micrometers is 
preferred. If light diffusibility does not fully arise even if particle diameter adds by less than 
1.0, and particle diameter exceeds 5.0 micrometers, picture color definition and the 
transmissivity of light will not be obtained enough. As concrete cohesionless translucency 
particles, in the thing of the quality of organicity. A styrene bead (refractive-index; 1.60), a 
melamine bead (refractive-index; 1.57), An acrylic bead (refractive-index; 1.49), an acrylic 
styrene bead (refractive-index; 1 .54), a polycarbonate bead, a polyethylene bead, a 
polyvinyl chloride bead, etc. can be used, and a styrene bead and an acrylic styrene bead 
are preferred especially. Among cohesionless translucency particles, as an inorganic thing, 
SiO 2 (refractive-index; 1.5-2.0), aluminum-SiO 2 (refractive-index; 1.65), and germaniumO 

(refractive-index; 1.65) can be used, and SiO is especially preferred. Since each above- 
mentioned translucency particle is cohesionless, effective internal dispersion nature is 
obtained by refractive index difference with translucency resin, and the **** prevention of it 
is attained. 

[0010]As translucency resin, there is that in which ionizing radiation hardening resin carried 
out bridge construction hardening, a thing in which ionizing radiation hardening resin 
carried out bridge construction hardening with resin of solvent dry sand mould especially a 
thing which uses thermoplastics as resin of solvent dry sand mould, or a thing which 
thermosetting resin hardened. 

[001 1]Among these, the monomer of oligomer or the prepolymer which is mainly an 
acrylate system, monofunctional, or many organic functions is one of things of the range of 
ionizing radiation hardening resin. As oligomer or a prepolymer, comparatively Polyester 
resin of low molecular weight, Polyether resin, an acrylic resin, an epoxy resin, urethane 
resin, an alkyd resin, There is acrylate or methacrylate (acrylate [ both ] (meta) is written 
collectively hereafter.), such as spiro acetal resin, a polybutadiene resin, polythiol polyene 
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resin, or polyhydric alcohol. Following monofunctional monomers or polyfunctional 
monomer may be added to these ionizing radiation hardening resin as reactive diluent. As a 
monofunctional monomer, ethyl (meta) acrylate, ethylhexyl (meta) acrylate, As 
polyfunctional monomer, styrene, methylstyrene, or N-pyrrolidone TORIMECHI roll pro 
pantry (meta) acrylate, Hexandiol (meta) acrylate, Tori propyleneglycol di(meth) acrylate, 
There is diethylene GURIKORUJI (meta) acrylate, penta ERIS RITORUTORI (meta) 
acrylate, dipentaerythritol hexa (meta) acrylate, 1 ,6-hexanediol di(metha)acrylate, or 
neopentyl glycol di(metha)acrylate. Without being accompanied by above-mentioned 
oligomer or prepolymer, bridge construction hardening can be used and carried out, or it is 
only a monomer and these monofunctional monomers or polyfunctional monomer can also 
be used, mixing with thermoplastics or thermosetting resin. 

[0012]As resin of the solvent dry sand mould which may be added to ionizing radiation 
hardening resin, for example, nitrocellulose resin, acetyl-cellulose resin, cellulose-acetate- 
propionate resin, ethyl-hydroxyethyl-cellulose resin, etc. mainly concern, cellulose type 
resin has high transparency and it is preferred. 

[0013]As thermosetting resin used as translucency resin, There is phenol resin, urea resin, 
diallyl phthalate resin, melamine resin, guanamine resin, unsaturated polyester resin, 
polyurethane resin, an epoxy resin, an amino alkyd resin, urea melamine resin, or silicone 
resin. When using thermosetting resin, a cross linking agent or a polymerization initiator is 
added if needed. 

[0014]ln the anti-glare film of this invention, the differences of the rate of optical refraction of 
translucency particles and translucency resin need to be 0.05-0.15. The refractive index of 
translucency resin may become larger than the difference of the refractive index permitted, 
when it is about 1 .5 in the case of ionizing radiation hardening resin, but it is other resin and 
the rate of optical refraction is low, and the transparency of translucency particles may fall. 
In such a case, Ti0 2 which is particles with a rate of optical refraction high to translucency 

resin (refractive-index;2.3-2.7), Y 2 0 3 (refractive-index; 1 .87), La 2 0 3 (refractive-index;1.95), 

and Zr0 2 (refractive-index;2.05) - or, By adding aluminum 2 0 3 (refractive-index; 1.63) etc., 

the refractive index of translucency resin can be raised and the difference of a refractive 
index with translucency particles can be adjusted. This method is effective when using 
inorganic translucency particles. 

[0015]Cohesionless translucency particles are added at a rate of five to 30 weight section 
to translucency resin 100 weight section. Since light diffusibility with cohesionless 
translucency particles sufficient by less than five weight sections is not acquired, the **** 
tightness or projection lump tightness of an anti-glare film which are acquired are not fully 
acquired. If 30 weight sections are exceeded, although light diffusibility will improve, the 
fault to which haze value (= haze value) becomes high, and transmission image color 
definition becomes low, and the transmissivity (= total light transmittance) of light becomes 
low arises. 
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[0016]As for the anti-glare film of this invention, it is preferred that it is what has the surface 
roughness specified as follows. That is, the centerline average heights (Ra) are 0.12-0.30, 
and ten-point average surface roughness (Rz) is 1.0-2.9. It asks for the centerline average 
height (Ra) and ten-point average surface roughness (Rz) by the method specified by JIS B 
0601. Here, the centerline average heights (Ra) are 0.12-0.30, and ten-point average 
surface roughness (Rz) is 1.0-2.9. 

[0017]ln the anti-glare film of this invention, the thickness of a light diffusibility resin layer is 
1 to 3 times the particle diameter of the translucency particles currently distributed inside. 
Since the light diffusing film of this invention is what is obtained with the manufacturing 
method of this invention which uses a good solvent and a poor solvent, and produces 
unevenness on the surface of a coat according to the mechanism of desiccation in the 
middle of manufacture as stated later, Even if thickness is over the particle diameter of 
particles clearly and particles are buried in the inside of a light diffusibility resin layer, it is 
possible to consider it as the anti-glare film which has the surface roughness which was 
described above. If the thickness of a light diffusibility resin layer is smaller than the particle 
diameter of the translucency particles currently distributed inside here, If surface 
unevenness shape becomes coarse, **** tightness will fall and 3 times are exceeded 
conversely, in order to obtain good surface unevenness shape, it must stop having to 
increase the addition of particles, as a result, a haze value becomes high, and penetration 
color definition and total light transmittance will fall. 

[0018]When the anti-glare film of this invention specifies the difference of the particle 
diameter of translucency particles, and the refractive index of translucency particles and 
translucency resin, both blending ratio, and surface roughness, transmission image color 
definition is 80-300, and it can be reflected, and lump tightness can show the outstanding 
performance of 5-70. When ask for transmission image color definition by JIS K 7105, a 
picture color definition device is used, and the light which penetrates or reflects a sample is 
measured through the optical comb which moves, and making transmission image color 
definition and M into highest-wave quantity(%) and making m into the minimum wave height 
for C, It asks by calculation by the formula of C=(M-m)/(M+m)x100. It expresses that the 
value of transmission image color definition C (%) has so clear a picture that it is large, and 
it is good. The used devices are the Suga Test Instruments Co., Ltd. make and an image 
clarity measuring instrument (ICM-1DP), and since there are four kinds of slit width of an 
optical comb, 100% x 4= 400% become the maximum. It is reflected, and measurement of 
lump tightness sticks black adhesive tape on the non-rugged surface of the light diffusibility 
resin layer used as a sample, prevent reflection of the light in a rear face, and this sample is 
held level, The parallel pencil of 5 mm squares is entered from a 10-degree direction to the 
normal, and the light flux reflected to the rugged surface of the light diffusibility resin layer 
from regular reflection is observed with a CCD camera. A diaphragm of a CCD camera is 
adjusted, luminosity of a peak is made into a certain constant value, and it is reflected with 
the degree of angle of inclination of the luminosity in the point of inflection of the luminosity 
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of the edge part of light flux to which it was reflected, and is considered as lump tightness. 
When light flux is copied to a mirror plane, inclination of luminosity becomes almost equal 
to 90 degrees, but inclination of luminosity will become small if it is a mat face where 
unevenness is large. "Outdoor daylight reflection" in the evaluation criteria of the anti-glare 
film of the example and comparative example which are mentioned later is projection lump 
tightness acquired by doing in this way. 

[0019]ln order to manufacture the anti-glare film of this invention, after blending 
cohesionless translucency particles and translucency resin, distributing thru/or dissolving in 
these using the good solvent and poor solvent to translucency resin, preparing a coating 
composition and applying on a coated substrate, it is made to harden by performing 
desiccation. In this coating composition, to translucency resin 100 weight section, a solvent 
(a good solvent and a poor solvent are set and it is called a solvent) is used at a rate of 20 
to 1000 weight section, and it blends so that the weight section ratio of the good 
solvent/poor solvent in a solvent may be set to 100 / 20 - 100/70. Although a good solvent 
refers to the solvent excellent in the solubility of resin, or a degree of swelling and a poor 
solvent is a term which points out the solvent which the solubility of resin is inferior and is 
easy to cause gelling here, Since it is much relative whether both a good solvent and a 
poor solvent are decided for every resin which is a solute, and solubility is excellent, or it is 
inferior, ; which gives the example of combination of a good solvent and a poor solvent over 
typical translucency resin and its resin - with acrylate resin. As a good solvent to acrylate 
resin, toluene, methyl ethyl ketone, As ethyl acetate, n-butyl acetate or cyclohexanone, and 
a poor solvent, the combination of methanol, ethanol, n-butanol, or isopropanol, and 
cellulose type resin, As a good solvent to cellulose type resin, by ethyl acetate, n-butyl 
acetate, acetone, or cyclohexanone. As a poor solvent, and the combination of methanol, 
ethanol, n-butanol, or isopropanol and an epoxy resin, As a good solvent to an epoxy resin, 
methanol/toluene (V means mixing.), ethanol/xylene, methyl ethyl ketone, ethyl acetate, n- 
butyl acetate, or methyl isobutyl ketone, As a poor solvent, and toluene, xylene, 
cyclohexanone or combination of cyclopentane, and urea melamine resin, As a good 
solvent to urea melamine resin, as ethyl acetate, n-butyl acetate, n-butanol, n-hexyl alcohol, 
and a poor solvent The combination of toluene or xylene, or urethane resin, Methanol or 
ethanol should put together as a good solvent to urethane resin as ethyl acetate, n-butyl 
acetate or methyl ethyl ketone, and a poor solvent. In the above-mentioned combination, it 
may be respectively used as a good solvent or a poor solvent to translucency resin, 
choosing two or more sorts of solvents. 

[0020]ln this coating composition, it is combination of the rate of 20 to solvent 1000 weight 
section to translucency resin 100 weight section. Although what is necessary is just to use 
a little solvents to soluble good resin and monomer, even if solubility is comparatively low or 
it dissolves, the loadings of a solvent are increased when viscosity is high. If trouble is to 
use it for manufacture and a maximum is exceeded in order for viscosity to rise only by a 
solvent evaporating slightly at less than a minimum in combination of a solvent or to cause 
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gelling, energy great for desiccation of a solvent will be required. 
[0021]As for the weight section ratio of the good solvent/poor solvent in a solvent, it is 
preferred that it is 100 / 20 - 100/70. Since most solvents are good solvents when 
combination of a poor solvent applies using the coating composition which is less than a 
minimum, disappearance of the whole solvent is quick and it is hard to produce 
unevenness of a paint film surface only by drying as a. result. When there is a possibility of 
being easy to become what has the coarse unevenness to produce, and gelling while a 
coating composition keeps it since gelling advances early when the poor solvent is blended 
exceeding the maximum, and also the drying rate of a poor solvent is slow, there is a 
possibility of becoming difficult to dry a coat. The drying rate of a solvent can make the 
relative vapor rate R of a solvent a rule of thumb. It is decided on the basis of the time 
taken for n-butyl acetate to evaporate at ordinary temperature, and the relative vapor rate R 
of the solvent A is R=. [Time taken for n-butyl acetate to evaporate] /It is shown that a vapor 
rate is so slow that it is computed in [time taken for the solvent A to evaporate], and a vapor 
rate is so quick that a numerical value is large and a numerical value is small. About a good 
solvent, 3.7 or less thing has the preferred relative vapor rate R, and the relative vapor rate 
R of a good solvent and a poor solvent has [ 1.9 or less thing ] the preferred relative vapor 
rate R as a poor solvent. Since it is based also on the capability of the weight section ratio 
of a good solvent/poor solvent, and the dryer after applying a coating composition although 
it is better for the direction of a good solvent to choose what has the larger relative vapor 
rate R than a poor solvent when a good solvent and a poor solvent are chosen, The relative 
vapor rate R of the good solvent may be smaller than a poor solvent. 
[0022]A solvent (a good solvent and a poor solvent are set and it is called a solvent) to 
translucency resin 100 weight section in a coating composition at a rate of 20 to 1000 
weight section. When the weight section ratio of the good solvent/poor solvent in a solvent 
is set to 100 / 20 - 100/70, this coating composition does not have a fault of gelling during 
storage, and can maintain viscosity suitable for spreading. 

[0023]The above coating compositions are used, there are clear glass and transparent 
resin as a raw material of a coated substrate at the time of forming a light diffusibility resin 
layer, and if it is the latter, there is a film, a sheet, or a board. There is cellulose triacetate in 
what some or all of the hydroxyl group of cellulose mainly esterified with lower fatty acid, for 
example, an acetyl cellulose and cellulose acetate butyrate, and a representation target as 
transparent resin. Various polyester (typically polyethylene terephthalate =PET), An acrylic 
(typically poly methyl methacrylate), polyurethane, polycarbonate, a polymethylpentene, 
acrylonitrile (meta), polyether sulphone, poly SARUHON, or polyether ketone can be used. 
Since the anti-glare film which can apply continuously and is obtained has flexibility and is 
easily adapted for various uses also among the above if the film of transparent resin is 
used, it is more preferred to use the film of transparent resin. As thickness of the film of 
transparent resin, it is usually 25-1000 micrometers. Although it exfoliated after forming a 
light diffusibility resin layer by making the surface of these coated substrates into 
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detachability, and it already said that the light diffusibility resin layer without a substrate 
which is not can be formed, By the relation between the raw material of a coated substrate, 
and the raw material of a light diffusibility resin layer, adhesion is scarce and may not need 
to give detachability in particular. Or after applying to a metaled mirror plane etc. and 
forming membranes, it is good also by the method of exfoliating. 

[0024]Spreading of the coating composition to a coated substrate can be performed with 
general coating or printing method, The roll coating method, the gravure-roll-coating 
method, a spray coating method, Printing methods, such as the coating techniques, such 
as the curtain flow coating method, a spin coating method apply and according to a sink 
method, a kis coating method, Spinner Wheeler, etc., or brush painting, gravure printing, or 
silk screen printing, can be illustrated. 

[0025]lf desiccation is performed after applying on a coated substrate, unevenness will 
arise in a paint film surface with advance of desiccation. Desiccation begins from the time 
of a coating composition being applied on a coated substrate by the spreading technique or 
a printing method, or [ spraying a wind, in order to dry ] — and/or, usually it heats and a 
solvent evaporates little by little under those conditions. If the solvents in a coating 
composition decrease in number, the translucency resin near the surface which was 
dissolving by work of a good solvent till then will begin to cause gelling by existence of a 
poor solvent, and the lump which consists of translucency resin and translucency particles 
near the paint film surface will arise. Reduction in a solvent takes place suddenly, the lump 
which consists of translucency resin and translucency particles arises suddenly, and forms 
comparatively big unevenness so that there is much air capacity which the drying rate of a 
good solvent is higher than a poor solvent, or drying temperature is high, or is sprayed, 
when gelling, but. The speed of reduction of the solvent in a coating composition becomes 
blunt, and forms comparatively fine unevenness, so that the drying rate of a good solvent is 
not so larger than a poor solvent or a drying condition is loose. Gelling takes place 
suddenly and forms comparatively big unevenness, so that there are few good solvents in a 
coating composition. That is, by adjusting the rate of the good solvent in the difference of 
the drying rate of a good solvent, and the drying rate of a poor solvent, a drying condition, 
and a solvent according to the manufacturing method of this invention, Since the size of the 
unevenness formed in a paint film surface can be controlled and unevenness of a paint film 
surface is not decided by the size of translucency particles, even if it uses the translucency 
particles of the same size, there is an advantage which can form the size of different 
unevenness. 

[0026]The state where it gelled and unevenness arose in the paint film surface is stiffened 
by continuing desiccation by the method according to the resinous principle of the coating 
composition which solidified or was used. If it is thermosetting resin, if needed, heat is 
applied further, when ionizing radiation hardening resin is used, it will irradiate with ionizing 
radiation and bridge construction hardening will be carried out. 
[0027] 
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[Example](Example 1) Specified quantity combination was carried out, each of following 
materials were mixed well, and the coating composition of the following presentation for 
light diffusibility resin layer formation was prepared. 

translucency resin 100 weight sections pentaerythritol -- doria - KURIRETO (the Nippon 
Kayaku Co., Ltd. make, PET30) 

Photoinitiator Five weight sections (the Ciba-Geigy make, IRGACURE 184) 
Translucency particles Eight weight sections Bulking agent made of polystyrene resin 
(particle diameter; 1.3 micrometers, refractive-index; 1.6) 

Good solvent 60 weight sections Methyl isobutyl ketone (relative vapor rate R; 1 .6) 
poor solvent 15 weight sections Isobutyl alcohol (relative vapor rate R; 0.64) 
as a coated substrate - a triacetic acid cellulose film (the Fuji Photo Film make.) TD-80U 
and 80 micrometers in thickness were prepared, and after carrying out coating by the roll 
coating method using the coating composition obtained above by the one side, dry at the 
temperature of 50 ** and the paint film surface was made to produce unevenness, and after 
that, the 120m J exposure of the ultraviolet rays was carried out, the coat was stiffened, and 
it was considered as the anti-glare film. 

[0028](Other examples and comparative examples) About Examples 2-7 and the 
comparative examples 1-4. Translucency resin in Example 1, photoinitiators, and those 
loadings were left as it was, and were performed like the example using the coating 
composition which changed translucency particles and a solvent except having changed 
thickness and drying temperature each time, moreover - the comparative example 5 - 
pentaerythritol - doria - it exfoliated, after having applied only KURIRETO so that 
thickness might be set to 3 micrometers on the film for size enlargement which has formed 
unevenness in the surface, and stiffening it. The changed part from each example and 
Example 1 in each comparative example, etc. are shown in the following ""Table 1 and 2"." 
[0029] 
[Table 1] 
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[0030] 
[Table 2] 
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[0031]About the anti-glare film obtained by each above-mentioned example and each 
comparative example, the evaluated result is shown in the following ""Table 3 and 4"." 
however, "page of ""Table 3 and 4"" - **", It is a light filter (however, in order to avoid the 
influence of a color) of hound's-tooth check arrangement (or triangular pitch) and a 150- 
micrometer pitch on the back light for liquid crystal displays (the product made from 
HAKUBA and LIGHTBOX45 are used). Only by a black matrix, an uncolored thing is used 
for the filter on each pixel. It piles up, It fixes so that it may be on a rugged surface of anti- 
glare film observation-in position which separated 160 micrometers from the light filter 
surface-side, and it asks for the standard deviation of the variation in luminosity when a film 
surface is observed with a CCD camera. 
[0032] 
[Table 3] 
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[0033] 
[Table 4] 



http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4... 2/2/2009 



JP,2000-338310,A [DETAILED DESCRIPTION] 



Page 14 of 16 





mmi 


mm2 


mm a 


mm A 


mms 




9 1.7 


8 9 


9 1.2 


9 0. 6 


9 2. 3 


^X 


1 7 


4 5 


i i 


2 1 


4. 5 


^X 


1 5 


3 


0. 3 

• 


0. 3 


0 




9 


1 4 


1 9 


1 4 


4 1 




3 2 5 


1 5. 9 


4 0 


32 


2 7 6 




8 7 


3. 5 


4 5 


1 9 


8 0 


Ra 


0. 10 5 


1. 40 


0. 828 


0. 36 5 


0. 1 1 1 


9a 

— 


0. 9 4 


5. 1 1 


2. 2 0 


3. 4 4 


1. 1 


Rz 


0. 3 8 


7. 72 


2. 9 3 


3. 0 1 


0. 64 


Rma x 


0. 4 1 


1 1. 5 


3. 1 6 


3. 5 3 


0. 7 5 


Sm 


1 3 1 


1 1 8 


4 2. 1 


5 3. 7 


8 9.3 



/» v rrrtr^r 



[0034]ln Example 1 and Example 2, since unevenness is more detailed, what only drying 
temperature was different and was obtained in Example 1 with low drying temperature is 
better about **** et al. and transmission image color definition (it may be written as color 
definition henceforth and among front.). Since the direction of what was obtained in 
Example 2 with high drying temperature becomes coarser in the surface, color definition 
becomes low and also goes up Hayes a little, but it is reflected and becomes good about 
lump tightness. Since the rate of the poor solvent was increased in Example 3 rather than 
were able to set in the Example 1 and drying temperature becomes coarser even if it 
measures it against Example 1 and Example 2 which mentioned temperature in spite of 
having been the same, color definition becomes lower and also goes up Hayes, but it is 
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reflected and becomes still better about lump tightness. In Example 4, since Hayes fell, and 
color definition went up the moiety of particles a little, since the particles of the refractive 
index 1.5 near resin were added, but internal Hayes fell, in respect of**** and others, a 
numerical value top is inferior to Example 1, but the value of this **** and others is enough 
practically. In Examples 5-7, although the particle diameter of particles and a solvent were 
changed, the performance of the obtained anti-glare film shows the same good 
performance as what is obtained in example 1 grade. 

[0035]Since the solvent was used only as the good solvent, and it is hard to produce 
unevenness and becomes almost close to a flat surface in the comparative example 1, 
about **** et al. and color definition, it is good, but it is reflected and is not good about lump 
tightness. Since the solvent was used only as the poor solvent in the comparative example 
2, it becomes in that [ ground glass-like ], coarse unevenness arises, the transmissivity of a 
beam of light falls, and color definition is also very low. In the comparative example 3, 
although transmissivity is high, color definition is low and inferior to Example 1 also about 
**** and others. In the comparative example 4, color definition is inferior. In respect of **** 
et al. and projection lump tightness, it is good. It is what formed uneven shape using the 
size enlargement film unlike an example or other comparative examples, since particles are 
not added, transmissivity and color definition are good, but the comparative example 5 is 
not good in respect of**** et al. and projection lump tightness. 
[0036] 

[Effect of the lnvention]ln the 1st invention, translucency resin, translucency particles, and 
surface granularity were specified. 

Therefore, the anti-glare film with such a resin layer has **** tightness, transmission image 
color definition, and the high transmissivity (= total light transmittance) of light, and it is 
reflected, and the outstanding high performance of lump tightness is shown. 
In addition to the 1st effect of the invention, in the 2nd invention, it is accompanied by a 
transparent base material. 

Therefore, there is an advantage which there is intensity and is easy to deal with it also in 
the case of manufacture or processing. 

In addition to the 1st or 2nd effect of the invention, in the 3rd invention, it has a resin paint 
film thicker than the particle diameter of particles compared with the conventional thing. 
Therefore, an anti-glare film with endurance can be provided. 

According to the 4th invention, even if in addition to the 1st - the 3rd one of effects of the 
invention the picture displayed on the display which uses this anti-glare film is clear and 
uses it in an environment with outdoor daylight or lighting, sufficient visibility of a picture is 
acquired. According to the 5th invention, since an ionizing-radiation-hardening-resin 
constituent consists of a resin layer which carried out bridge construction hardening in 
addition to the 1st - the 4th one of effects of the invention, the anti-glare film excellent in 
physical and chemical description can be provided. According to the 6th invention, it is not 
necessarily restrained by the particle diameter of the particles to blend, but an anti-glare 
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film with desired unevenness can be manufactured by control of the kind of a good solvent 
and poor solvent, a blending ratio, drying temperature, etc. According to the 7th invention, 
in addition to the 6th effect of the invention, a solvent is chosen and an anti-glare film can 
be manufactured out of a solvent with the high degree of flexibility. According to the 8th 
invention, in addition to the 6th or 7th effect of the invention, ionizing radiation hardening 
resin is used, bridge construction hardening is carried out by ionizing radiation exposure 
after concavo-convex formation, and the anti-glare film excellent in physical and chemical 
description can be manufactured stably. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a sectional view of an anti-glare film. 

[Description of Notations] 

1 Anti-glare film 

2 Transparent base material 

3 Light diffusibility resin layer 

4 Translucency particles 

5 Detailed unevenness 



[Translation done.] 
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DRAWINGS 




[Translation done.] 
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